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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a starting monomer for a cement dispersing agent by esterifying an 
alkoxypolyalkylene glycol with (meth)acrylic acid in the presence of an at most specified amount of an acid 
catalyst in a dehydrating solvent. 

SOLUTION: An alkoxypolyalkylene glycol represented by the formula: R10 (R20)nH and (meth)acrylic acid in a 
molar ratio of 1/(1-30) and at most 0.4 milliequivalent/g of an acid catalyst such as p-toluenesulfonic acid are 
added to a dehydrating solvent such as cyclohexane, and the resultant mixture is reacted at 30-140° C to a 
degree of esterification of 70-100% to obtain an alkoxypolyalkylene glycol mono(meth)acrylate monomer. This 
monomer (5-98 wt.%), 95-2 wt.% (meth)acrylic acid monomer, and 0-50 wt.% other copolymerizable monomers 
such as maleic acid are polymerized in the presence of a polymerization initiator to obtain a polycarboxylic acid 
type copolymer. In the formula, R1 is a 1-30C hydrocarbon group; R20 is a 2-1 8C oxyalkylene group; and n is 
1-300. 
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[0 0 5 0 ] *«»4J'r«^*tTtt ^«tt, fi^H^n 

KfbMt. MMMfk**. xxf-;Wfc*4»**i»«* 
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l/r«C^tl*. C©R7S><k£*WJ«>fi 
ffl* * i » iifi^HJ&Sfl fc Sitffil <t 6 
2 0 'C<DiSHrt"Cfftttotl£. 

[0051] mtmste, m&mmtbxi>v4* 

10 /<-**2/ F*^£P-f^>*-**2/ VQ<D'*-**U 
F ; FPA-t^> F*KVW Fp/*-** 

i/K ; 77^-fv^P^h y;W©JHB*7:/*fc* 
•3*flH». 5 0-2 00 ^©fflftKHrtrfT fttotl 

So 

-R s -Efl (/d'L S*R 5 tt&£/S^&l--2© 
7;i>*Ji/S**bU Eli-OH, -C00M 1 > -C 

20 oor 6 £/cw;-so 3 u 2 m*mt>L. M 2 

a*«*>U R ft ««HRflK-Ttt 1 ~ 1 0©TiU*;U»* 
ibl, gttl-2©SS»**bT. )-C*t>Sti, W 
xiry-jl/, **yy-fep-j|>. 

30 [0053] cojmcbxmztitcm&mt* ^<ot 
Hi*Ris<fc^-fli#js©*»^k!». mm 

[0 054] *mw<D*s > h ^t^Jffld< »J #;u^>® 
40 rJUa+i/^UTiU+UVyya-il'*-' (^^)7^ 

[0 0 5 5 ] -rttb^, r^3*^#yr^*u>yu 

rJ-;U^y (y^r) T 9 *) *H*X % SC 

(1 > «C4BW43F*WtD*^M»n*1^9 7. (hF*L< 
50 til -1 0fl!»ar*5*l©x^f'jWk1» (a 1 ) 
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<t, SC ( 1 ) (c*jWS^ftfflni*;HSn^4-l 0 0, 
#£U<tel 1-1 0 OCDg&r&S^tDxXT^Mt 
&(a 2 ) tom&h (fc/cU W2<Dxxf-;Wt«J 
( a 1 ) ©¥ft"fllB*iHR©*3&5JB 1 <Dxx?\iU{fcS& 
(a 2 ) OWWm*W*')i>$&L±jZ*l'>i>®±-ir 

[0 0 5 6] C©J:5«fc*l©xXf-JWt« (a 1 ) i 
%2<D±*TMm (a 1 ) ±©S£«*W6-ra*£ 

9. Cft6©Sl*^fctf»2©x*f-;U{fcBJ (a 1 ) 10 
(a 2 ) 4»l^«cx^^HtJKJ£CCj:0HJSOrfc 

SO T^yjUMi©xx^;Mfc5j£(cj:0lljSurfcJ: 

ft ft. 

[0 05 7 ] C©i§£, »l©xX^;Mt«J (a 1 ) £ 
JH2©x*f;Mfe» (a 2 ) <b<D»«J:to5 : 9 5-9 
5:5, jff£L<te 10:90-90:1 Or£>£ 0 
[0 0 5 8 ] I lOiXfWtSJ (a 1 ) iOTte, M 

x« % ^ h+-> (#y) x^u>yy3-ji/*y (> 20 

50 7*yU-K -rfh + f <#y) 7'oeu>^'j3 

U£) 7*y k ^K^X^'J) 
U>yy 7* y I/ - h h*V 

<#y) x^U>^V3-;U <#y) ^Dtl/>y;a 
7*yu-h. H*^ x^ 

so U- h i-*^ (#y) ^ptu>^;3 
-;u (#y) :/^u>^'jr2-;u^y 7*yu 

-K ^ (#•;) x*U>^y3-;U <#y) ^ 

Dt'U>^'j3-;l/ (#y) l/>yj3^y 30 
U*) xh**> (#y) x*u>^y 

PfU>^'j3-Wy T*yi/-h xh* 

2/ <#y) (-^*) 7*y u- 

h, ih^y x^U>yj3-;l/ (#y) >>'u 

(#y) x*u>yya-;u (#y) 7*u>yya- 
£) 72 y u- k x h*s/ <#y ) 

lx>^yn-;l/ (#y) ^1/>^'J3-;^/ U 

5r) 7^y U-h. xh*2/ (#y) x^U>yya- 40 

;u (#y) ynfu>^yn-ju (#y) 7*u>yy 

(jt£) 7*y h«* s «*fiStiS. »1 
©xxf-Mfcfc (a 1 ) tt. *OffJMl(«S«7ii/3-;u 

[0 05 9] £/c, &S£©LSS©ffi*>6>tt> (MR» 
x^ u> ^ y 3 -iHttfcw^ < tintt^©w$ 0 

t*. Wot, (a 1 ) tLXte. TftttftHfc'Mfttf 
1-97, »SO<ttl~ 1 0© <7;l/3*^) (# 

y> x^u>^y=j-;i/*y *) 7* y u- ^» 

*U>. 50 
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[0 06 0] m<Dxz?Mm (a 1 ) tLTtt, M 

^ h+i/#yx^i/>yy3-^*y (y*> 7 
>yi/-h, ^ H*5/#yx^u>yy3-jK#y) 
7'Dfu>^;3-^y 7*y u-k 
*2/#yx^u>yy=i-;u (#y) ^i/V^ya- 

(y £) 7^ y U- k h*i/#yif l/>^ 

yn-;u (#y ) 7'ufu>^y n-;u (#y) 

u>yy (^so 7*yu-k xh + 
*/#yx?i/>yya-ji/ (#y) 7*nt , u>yy^- 
(y*) 7*yu-K xF+j/#yx^u>y 
y=2-;u (#y) 7*u>yy 7* 
yu-k xh*i/#yx^u>yya-ji' (#y) ^ 
Dt*u>^yn-;u (#y) ^U>^J3-**^ 
(y^) 7^y U- htti*^W?R3ti*. 
[0 06 1 ] iSCi«*tt«:?»Sfc«)«:tt, ^2(DiXf 
iWfc* ( a 2 ) (WW^P4-1 0 O07;Un 

yya-;Hll«:tt**i/x^u>aW«*<»ASti*C 
£1)W£lr<* #yx^u>yy=i-A||3WBi»*0 
J;->t, tB2©xxf-;Wb» (a 2 ) ©7J^u> 

yy n-ji/iRflr>¥^i#Jin*^»n«, 4-100, »* 
L<»1 1-1 oor&£. 

[0 06 2 ] #»WO-fe-rf>h»IWW»#U*^*>K 

±sa (^a?) 7^y;us (&) metfoWibr 
7^y;uK, y*^yiHlft6ff«ccti6©iio— 
m&m&> ~m£m&. 7>^^A» < i:^a7^ 

[0 0 6 3 ] *«IBO-fe-^ > h^KffJffl^ y ^;u^>K 
xxf-iMb«i»«*teJ:tf 7^ »;;« (*) * 

iHO (R 1T 0) r R 12 (/c/cb, R^OttiaRJl^ 
2-4<D^+V7;l/^U>S<D l«*/c»28Ja±©fi 

^»*«too. 2««±©»^«^ci 9 ^W^^br 

u>gcD¥^ffto*Ji'&T* 0 1^6100 coS3S 
**t>L. R 1 M**3R*fcl*«*JIIHH»l-2 2, »* 
U<tti~i 5©7;u*;u*ta*>T. ) -cStD^n^ 
7JU3-ji/<fc<D^^x^r;i/*^>c^3:^x^^Jua ; 

7^yil/7 5 K, (^*) 7^yib7iU*iU7 
$ F*D*fiSJ7 5 Ka:IWtx;k ^^>B^ 

-h. 2 -^^;l/7'p^->XJl/*>K 7^ yjU 
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©3f«s * xjujb : iSHRBK^a 1 - 1 8 . »* 0 < B 1 
©x^fi^; #y7A>*l/>yy:a--JU j e> 

r#yu- h ; #urii/*u>yya-^*^ 

TUil/X— C*l6>©l«*fcB28 

6Lh*ffli»*c4#r*s. 10 
[0 06 4 ] c©J:^«corf#6ti/c**w©-fe^> h 
atMNffl # y * ;MOWMtt»tt*£«» £Tft-fe^ 

fiMtttttMfr ft C iaW-C* ft. 
[006 5 ]J/c t *JW©*^>h»»»p#y*r^ 

±e«:«£f ft «c . fiEte&ai©* 7 * u 

a, haffltto&V 
©H2^>h#tMM*E£LTt>J:K -fftfc^ **9J 
it5-b^>F«t«, Stt-fe-*>h#IHHffl#y 

IBK^lT&*iJ$#£g2£Tft C <t #"Ct ft <>©"C<& 0 . 

cn6oie^«flE«:oc*rB. awi^ftftflnffjass© 

^l^'Mi^^SI^M^^r l 0 0SS% (± 
S) fc^Lii«#i-r«*©*6. a»-b-^>h»»M 30 

#y*ju#>wyM£tt©E««tt. ±flE»CC»L 
r, as. 5-ioois%. «*l<b5o^ioo 
ii°/oT*^ e 

mmi mmi mm\. mmi staa, 
9fvm. mm. mm. Vtmmsm. ngtnm 
n. nbfejiffj. «wsaw*E*rsci««r#*. 

[0 0 6 7 ] C©«fc9(CLr»6tift*«IB©-fe^> h 

y *ju#>WR««d»*Sfii»fcr 

>h#»»B. ^ft<4fcHz^>hte£tf*«fc9ftft^ 
> h & IS£ <T ft C <b Ct J: 9 * > > h fig 

[0068] *§m<o-ks > h #f&ffiffl* y *;u*>» 

JKtat&fleSr&K^irS-b^Vh^lBBB, Wh7 50 
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<fc#r#ft. 

[0 06 9 ] *#MB©-b^ > h#ffc#Jffi* y *Jl^>K 
«**^#*3EfiJ» T ft -fe > h »«MB. ±E«cK 

tt©f¥«s»***-r ft /e#>. ft*©* ^ > h ftmuctt 

7k@-fe^ > h4fflCift*;i/^;u^n>^ y - h^tc&ffl 

-rftJtetctt. -t^y vmmoo. 001-5%. »* 

b<«0. 0 l^l«itt*tt»©«tllf)B<©|RK 

asunrnajrc^ c©»ta«cj:9iB«**©ii^ 

>7'nx|»±tt&©ft_L IMfefcaofife &K©*# 

$nfto gssna^o. 0 0 1 %*m-cit&mmc*+ft 

t*3IH±Sf fT*3 4 ft 0 IH*tt©H* 6 fc WJ 4 ft S. 
[0 07 0 ] *»!8<D-fe^>h»tWBffl?J«y*;w#>» 

«ft*^**SflE»4«-b>>h»l«BB, *S5g©M 

com, *»?«cJ:S#y*^#>H3R*S^#©S« 3 F 
3tiftfc©-C£>9> W*.B, ^M-5x-i/3>^n 
00-500000. 1$CC 5000 — 300000 <D$S 
*&>6t'-^ h !?y^fa*«05lC»fcfflB, 0-8 0 

oor*5ci*y;*r*i »*u<bo-7ooo 

r*ft a Sa^^^fi^SOO^SJTB, -b^>h^ 

5ooooo*a^ft^sr«. -fe^>h»»ffJ<D« 

ft^ c */c, fia^«^*&>6t:-^h7^«^«* 
aO5K^cffl^8 0 0 0*a^.ft»^«:B. iWbtitc-t 

[007 1 ] *fc, *ftM0ffi©*-rf>h»tiWW*y 

*^#>M»*a^#©»afifffiB. p sex q j&JTESC 
40^ [ (p/n 171 ) /q] X100^200 

ssua-rssfcftT'c, friB^ ( 1 ) r»sti*#yT* 
+ u>^y3->upfflia4»e r^y^»q 

^'j7Mu>^y3-M^ (^*) r^y^KR* 

B6«*ft«^r* c i^r^i tft ^>©r^ft. 

[007 2 ] *^BJ©ffe©-fe^ > h»iW9ffl^ y t>)\,# 

ya-^av (^^) T^y^Koffifflsccwf ftss 
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[0 0 7 3 ] ±iB*^0joffeo-fe^ > h^t&^jffl^ y * 

* y # y t^* u > y y 3 -;ucci:b^-cj$$)cc^ 

t x * f ;WtElt*tftt r> X ff 6 n/c 7 ;U 3 * v 
^yr;u+u>^y3-;u*^ 7*y;i/K»* 

af*«, o $ ) 7 £ y frmz&tsm&m<Dffl&vn& 10 

Bfl^*s^tefc*a#*ini*.-c % »*o<wis^B! 

* y *jb#>a«ft«^»* s WB , t?* saoct*« 

^3*j/#yrju*u>yy3-^*^ (^*) 7*y 
a £ t> 5 is** B-r a c <t #r t s/c 

[0074] ±E**w©»©-fe^ > vft%mm# y * 

>yyn-;KDffiffl«r*spaasi 7*y 
m<D&mmvt>z q fiasw*, rts^ : 

40* [ (p/n WI ) /q ] x 1 00^200 
3i*>U 1-3 -OOOjKraO, a ( 1 ) R l O (R J 

[ (p/n ,/J ) /q]xi 0 r Kffij tbfo 30 

0, Kffi«. *;i/^>Koaa^cO©#yr;i/*u> 

yy3-;u«©¥ftitt«ra*>"rRa:^**. 

C>T, Kffl(«. !ff£L<te42-l 9 0 (42^K<fi^ 
19 0), J:^Jl,<«45-1 6 0 (45^K§^ 
16 0) C©^, KW4 0*it*Si. f# 

(,>. iBCC. Kffi#2 0 0£fi;i££, »fcti*-fe;0 h 

o<&t>„ 40 

[0 0 7 5 ] 
MtttfciMlirs. 

[0 0 7 6 ] Hffi^ 1 

#7*S!Kj£g8 <rtS: 2 y 9 h;U) cc, y b*^tf 
y (n= 1 0) i*i/>yy3-^4 7 2 g> -***y 
JU®2 7 7 g, S^&<LOT<DiKi87. 5g (=0. 2 50 
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04 s y^s/g) . a^R±Sflibr<07xy^r^ 

>0. 1 5 sRa^*»£OT©h*x>3 2 1 g£ 
ttii*, i 2 S'CCxxf'JWkSJtttf-jfc. 7B$0-C 

0%<D*§m<D*Z7*MtWlfcigiK ( 1 ) 
[0 07 7] iURM 1 

//^xiisiEgs (rtS: 2 y * h;u) tc. y h**>* 

y (n= 1 0) xfl/>^'j3-;H72g, ^**y 
;U&2 7 7 g, KM«<fcor©BEK7. 5? (=0. 2 
0 4 S >J§i/g) WI^i^JibtO^xy^T 
^>0. 15g£tti*^ 1 2 5X:rxXr;l<{b®D£ 
Ro/c. x*y-;WbK^fc£«Ofc*tt* £m£Ja£ 

0%ODtt©fflx^f*;Wt«J*^« ( 1 ) £Sfc. 
[0 07 8 ] HJfiffl2 

(c % *9 6. 7 5g^rf±^^. 8BrF«CJ6068Srt*tt 

u . w^^mnrx 9bvt vm® l tc. xx. . 
WMm l -e»6tifcxxf-;Mfc«j*«« ( i ) i o o g 

RO'2 0%a«Sr>^xOA7k^S3. 2 5g?r, * 

5ISI»C»TEia3Mt*9 5*CKlif»Lrra*fil6:*r7BlS 
Sti:. *«MOS^ft*jg« ( 1 ) »6ti/cS 

£#*&m ( i ) ccoi^r, -en-en, B»#atfttff 
^saffi ( 1 3 o*cx i mm) *j<to'BMttStt 

(2 5*C) «:j:o"CS]Sb/ciC5, S^tK®?S 

( i ) <r>m&ftmtt$\*. -en^en. 2 1 %stn 4 

(1 ) * 1 5%*Wk^ h y)A*jg«tpH7«:ftS 

s^* (1) cn?:TieiijSWI3(0 

[0 07 9] Jt«W2 

fcb©^ 1 r»6n3fctt«fflx^f-;Wb«l*»« ( 1 ) * 

fliwr*«wi, ^j»^2<i:i5i«ccur, a^sj£*^ 

S?fflM^ft*?§ffi ( 1 ) (DS^^O^S^:, ^SSW2 

iP«tcLrafiso/cica. -en-en, 2 2%&o'2 

6cpstl)o/c. S6tc, C(Dt|i6nfci:b®^m^<* 

tk^« ( 1 ) zmtzawts mfemz twimtcb 
tt®mm.-£W ( 1 ) cn«:Tstt««3©« 

[00 8 0 ] XJKtf|3«sJ:c/ltfim3 : 
!8»«2Rc;Jt«W2-c»6n3rc*«w<Dfi^(* ( 1 ) 
Rvtmrnm^ft ( 1 ) cco^r, WT*D<t^ccur* 
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[0 08 1 ] *;U*;Utt. ©il^iUh-7>F-fe^>h 

©fi£f* ( 1 ) acttt«JBS£f* (1)0. 2 635£^ 

;K^cf 3 *tCiEL<g^n/c^n-r3-> (J I S R 
5 2 0 1 ) tC-gCCte*. £H«:SS#«r*©5faWB© 
l/2*"CASJt5ICLT£ffi*15B3IS. *»tc^ 
JB»«il». ii^^HCl^ 36«C % 10 
->*Jt±CCW040. 1 5#BCC1 5@©«^r. 7 

*;U©)£#9©&A&£. ^tt<Cita©S<b ©¥&!&£ 
m m V 9. J o fc S t§ * fe o r 7 P - {§ <fc 0 fc . 
[0 0 8 2 ] *<JMS*. WW2aCFttiWI2'C*6tl 
W^ofA^ ( ! > ac;it«fflfi^» ( 1 ) ©7 n 
-lltt. ^ti^fi. 2 3 0mmRO'2 1 Ommr*o 

»«. K*«»j*ttfflutt(r«^(cit^r. s««c7n 20 

[0 0 8 3 ] XIMI4 

tf^xSMSSggCC yh*5/#»J (n = 2 5)x^U 
>^'Ja-;H8, OOOg. y*2'j;|,H3. 54 0 
fir. ■B«18tor©^7hiUx>^ju*>K*« ! l>2 4 

og (=0. 0 65 s visa/*) , m^±^Jiur 

*>1. 0 8 0 g€:ft&#> SlfiiBfil 1 5-crxxf 
MtJ536*tfofc. ft3 0BB-Cxxf-;Wl*&s9 9« 30 
«c*bfc©*MBl,fcffc 49%*8Mbt H;$<Mc* 
«tl 2 3 g&0'7k4, 9 7 0g*8anOT. vS^ h;bx 
^^jjo^ftfl^^fau Kn*y>8 g*ftl 
xr^l, S/*P^*tf>**£©£i*rB*Ufc. 
^^a^+t>^SJl/cfl S»**«ftlt,T8 0% 
©*IW©xx^Mt#rtciW (2) zmc. 

[0 08 4] mmms 

^7B#^©xx^Ufb^rxXr;Ht^6 9%CCii 

istcozmmbtc&LftK, jetkm&muct/c. *s 

W©xx ^;U{b«*«« ( 3 ) Sr»5ft. 40 
[0 08 5] HJfcflJ6 

»5RWI©xxf-iMbSl£"Cxx^;Mt»3W5 5%ccit 
Ufc©£MEL/ctM«\ JBfcflkiEIIWCOT, 
W©x*f-jWb«*ig« (4) £?#/c„ 
[0 0 8 6] tb®W4 

urn-. Htm. ^^»(tsawwt»ai««:ffli/c 
tf^xHKJoSS (rtS: 3 y * h;i>) cc. ^h**>* 
U (n= 1 0) x^u>y;n-;H 6 5 7. 8 g, * 
**y;UB805. 5 g. KIB(JK<2:l,T5SK4 9. 3g 
(= 0. 4 0 8 5 'JSS/g) , 16i±ffl<tlt7x 50 
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sf-Tis>0. 49 g % OTi^a^+tf:/ 

7 3. 9g*ttii*^ 12 5*Crxx^MbSJ£«fo 
/c. JB2 5l»farxxf-JMb*^9 896(cau/c©*H[ 
fS0fcf£, 4 9K*Bfc*M$A*iS*l 3 0. 0g 
aaf*3 4 7 0 g£fl5ffll/TKH£4ifflU 'W h"n* 

✓>o. 8 g*s&ecttiitrj«au ^*a^*-iJ->£ 
§8S£*£&flabT, 4 0%©Jt«fflxxf-;Mb**«iK 

(2) fcfifc. 

[0 08 7]tb©W5 

8218. 2g (=0. 515^ >J^S/g) £<&BU 

«fflxx^;bft**«« (3) £f#fc. 
[0 08 8 ]HjfcW7 

sen-, n*m. »to-k tamx^tRammw 

4*ff&fe*/2XME£SWC. *8. 2 7 0 g£ttiA 

8 0 # C*rJWfcOfc. 2«C, JOMfWTWfctifcxX^ 

MttfckiM ( 2 ) 13, 200 gatfttt?ftffl& l 

r©l 4%^*7h7"ak'*>&*ffi$6 9-7 g£#J 
(CI 1%»«Mt>*~$a**«1. 125g£5B$ 

n*wc*ti*ti«TLte. *©«• secci^ra, 8 
oxicciaiSiitRpLr. 5S£Stffc. 

SS^r, SJ£«««:4 9%*M^h , J , 5A*jS«9 8 
>^P7h^7^ (GPC) »Jx^u>^ 

y3-;nft»;jHT. ®m±?z>) 2 0. 0 0 0©** 

W©fidf**«« (2) 
[0 08 9 ] &Sfctil8 

j»«5r»6tifcx^f-^ft«*«}S (3) Srtefflf 
SfiWtt. !W«7©*ff*a0iil/r, 
S2 3 , 0 0 0 ©#&HJl©S£f**?£« ( 3 ) *»fc. 
[0 0 9 0 ] Htt0)9 

S8»«l6r»6tiA:xx^;Wb«*«ifi (4) ^rfi^T 
SJgtfHi. HW«7©*ff*»0iEl/r. aST^F 
S 2 4 . 0 0 0 ©*^©m£<**?§« ( 4 ) *»fc. 
[0 09 1 ] tbS^6 

sunt, affffl, iBTo-h, asiwA«ac«K«Mi 

St«iLfc^X«gtfS»C. 7K1 2 0 g^rftiA^, 
ffi^TtcRj^^rt^^g^L, ^^H^Tr 9 5 
'C£Vti\®Ltc. *«C, tbl^4Tff6n/ci:b©ffix^ 
fJMUItoWBW (2) 150g<b 1. 5%iiK®T>^e 
x->A7K»»2 4gt*n*ti4«fflI-caTO. ?ST» 
Tft, S6CC1. 5%fiaKT>*x^A6g«:l«FPa 

r?gTo/c ft *©a. i«mfi*tt^r9 5 fl c(cwec 

StfH^S 3 5. 7 0 0 ©tblj^m^i**^^ ( 2 ) «f» 
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Ac. 

[0092] ttmn 

*ffi 3 2 . 2 0 QOMmmSftm® ( 3 ) 4»fc. 
[009 3] XJIM 10-12. tt«m8 . 9 
§QSm~6Tff6ftfciX^Mt®*£« (2) ~ < 
<yiXfJWfflSAft> 
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* (4) 4sJ:Ctttftffl4. 5 rff 6titett«ffli^f;Mk 
(2) . (3) *Kg$il5i>iXf^ 

[0094] 
[«2] 









•>*~*->C(Wfllera) fi. 4 1 0 R 1 








4 Or 




*8 9 4 6 g. 7-t h-h'JiU6 0 0 0 g. fiJ:Cm«5 4 g«B£Ut. 3 0 


sea 


0. 6ml/» 



[0 09 5) *S**TE*3 CCiS-r. 
[0 09 6 ] 



* [S3] 



*20 















IXrM**»tt (2) 




0.065 


0. 2 




xx^Wfc^*®** (3) 




0.06 5 


0. 1 


£ffifc!12 


XXr;Wb«**« (4) 


/t^ h^x>7, 


0.065 


0. 2 




ttttfilXfJl'fMMcW* (2) 


BltBS 


0. 408 


12.0 


Jt«0lJ9 


Jtttfflxxx^fl:**** (3) 


/t5 h;vx>x 


0.515 


14.6 



[0 09 7] *3CC*3n«MMft*>5. l*j»&<0<^^ 
#0. 4 $ U^g/g£j3x.££. Siii$ta^T;U3 + 

«cyxx?-;U#B£«»£ ur«CC»8StiSCi*« 

[009 8] USSW 1 3 fc<fctf Jt«W 10. 1 1 : 3 > 

6lTOiai*fT9cttt:J:0, MSmrftfctifc** 

E0S£f**»* < 2 > . turn 6. 7-c-en-ent#6 

hfcJtl«8fi£(ttc*« ( 2 ) . ( 3 ) Kot>T. x * 

[0 09 9] «fe>> h<hOT^ii*;U h7> K-fe-*> h 
<f*5*>Nffffl-fe>> ht*S#ttlJ : tfcS3 . 1 6 ) . tffl 
«**<!: Or^Wl|**ffla» (ttfi2. 6 2. FM2 . 



7 1). fE1W&L?1tM^«»gftS <Jt*2. 6 
4. MS 2 0mm) £<£ffibT, 0^X^*1^ (J I S 

A lioi) (cig&ur. ^^yy'm^m^Ltc 
[oioo] *Wfc««c*fCt*3>^y-h©ES*ff 
40 tt, *{4-fe^>hS32 0 kg/m 1 . #ft*fil 65 
kg/m J , */-fe^>hhb5 1 %fc<fctf*ffi#tt^4 7 
%-C£>ofc. *fc % -fe*> h 1 0 0SjBKC*fTS*» 
«7r»6n3fc*»«flMI^»*«« (2) 46OTctt 

MH6. 7-c-e-ti-enff^>n/ctti^m^r*7k?§?$ 
(2), (3) oa«»-c©»a««r^r. o. is 

[0101] «*4TS«4CC7n-r. 

[0102] 

[*4] 



(13) 



23 



2 00 0 
24 



15988 3 







(MfkM) 






6 0»* 


SNM1 3 


*JSW7T»5nfc*5BMoa^fl:*iSjS (2) 
[/15HUX>X^*>«*fD4fc : 0. 0 6 5] 


0.15 


1 8. 0 


1 6. 0 


JtttWl 0 


tttt«6T»S*13ttt:«l!ffl«^***« (2) 
[fiftfi : 0. 4 0 8] 


0. 1 5 


14.0 


9. 0 


&m\ 1 1 


tt««7T»6nfcit«ffla^(wc»« (3) 

[^7h;Ux>x;^>»: 0. 5 15] 


0.15 


1 2. 0 


8. 0 



[0 10 3] a3atf«4©M**£to-t**c£«:J: 

o. 0 65 sy^a/ffOKMBiflDffaTri^^ 

iWkSatt ff ^c<bici:0t#6n fcHifeW 4 ©x z r ;U 
<t*57K?§$ (2) ^6WRStifcHtt«7<0fi^(**» 
«(2)tt. 0. 4 0 8&O'0. 5 15> 'J3i/gO 
^j»I(D^fiTt iX r;Mb£fS£fT *> c t cc<£ rj {# e 
hfcttttflU, 50th®fflx^r;Wb«I*«g«E (2) . 
( 3 ) ^-e>WH3 tiytJt«W6 . 7 ©tt«fflS£ffc|cig 

« ( 2 > . ( 3 ) tetter, * ^ >7'fi^ttee^wscc 

[0 10 4]*fc. Ctxfrh. Hft«4-Cfi6ti/cxx 
f^ffc**** (2) <*»W7) c£fc<fc 

g$6ft*^>h#twjtt* <fco^xxf-ju#a©^ 
i >jt«w 4 5 v&%fttctttm±ATMtm*mm 

(2) rcM3) £M^-f£ (Jt««6Saf7) CiCC 



20 



[0105] 4-16: 3>*';- htt« 

5S6017 - 9 rf#6n/c*^<DM^»7k^« ( 2 ) - 

(4) koo-c ±extkMi 3£B*w>jW*fT j jc 

tt, *>>hl 00M»«c»**Wt«7^9"C»6 
*ifc**W©S£tt*»« (2) - (4) ©HJB»r© 

aanstt, **vwi, o. i2fifisp. o. iei 
[0106] is**TiE«5«c3vr. 

[0107] 
[*5] 







«»») 


(cm) 


jomi 4 


jfcttma*ro*mft (2) 

[*«SW4©XXirJWttt*»« (2) : 9 996] 


0. 1 2 


20. 0 


HJfcflll 5 


M««l5 0XXfM»*ittl (3) ;69?f5] 


0.16 


19.5 


*JM1 6 


HMM9a>S^*4cStt (4) 
t*««6©XXr-;Wb«*»« (4) : S 5X] 


0. 2 1 


20. 0 



[0108] » 5 jBfc«7"C»6tlfc** 

w©s^**«« ( 2 ) * o . 12 mssa. ni£#i 8 r 

»6 ti/c*«M©*^{**j6iK ( 3 ) * 0 . 1 6 
(4) 40. 2 lMfiSU*. -fe^OUcE* 

(UttWl 5, 16) «ffi(r>fcJ|£fCtt. x*f jWt* 
#7 o«a±"C*4xxf-;Wt«*«« (Utetfl l 4 ) 

£ 0 Uc^-ot, 7 0%*S©xxfjHt$r^xxf 



r jKt*3&« 7 o %\ci±x9> sw^cc jt^T {g < & o T L 

*^Ci3&*7ftiSSn, x*f-;WfcEJSlcfcW£ 

x x r;Mb*# 7 o %&±vt> zcttmtb^ctfr 

[0109] Hftfifl 1 7 

is + *v bttttivZHSSBSa (MS: 3 0 "J 9 h 
;k S?**-* h&gl 3 0'C) fc* ^ (n = 

25) i?U>yya-JH 6. 5 0 0 g. 
50 K4. 7 4 0 g. xxf-;Hb«4JgiL"COA^ h;Ui> 



(14) 



25 



>UU*>B*«»4 2 5ff (=0. 1 1 6 S 'J^ffi/ : 
fir) . m£$£±mtLX<DyxS*Ti'>S gRtflK* 
^JiU^^D^f>l, 06CU*{±i&* fc 1 

i ox©fijsaaKrx^f-jWb5je*!f->fc. i 4B$ia 
mti- h y $A**iBttV*5 h;ux>x;t,*>K*fn135 

**«U PI£*£Jn]X-T, 8 0 96<OxXf iWbft** 
«(17)*»fc. COXllCLX&htltcXZrfrit 
ty*fflSL (17) *tc#**i*^xx7-;US:l (£fl 
%) ±E*2fc^3ft*»®fefr"C. «»^7h io 
-{CiorSaofcit*. 0. 0 8SS%r 

[oiio] mm 1 8 

si&iaa«: i2 0'ctb. mMw* 2 0 B*ra<t o/ctt 
W*. UttWi 7iisia«:ur. 8 0%©xxr jHttft 

*»« (18) £f#/c 0 CtD^KXTfSeft/cXX^ 
JMb»*j6« (18) *CC^2*i£^x*r;U^g£. 
HSfiWl 7£|^«fcLTS«JSLfc<f:C5, 0. 1 8Mi 

[oiin mm 1 9 20 

HJ£#ll 7fc*jC>T. hJUx>x;U^>K*«ei(D* 



!2 000-159883 
26 

:ftbOCC^^>^;U*>M4 2 5 ar ( = 0. 2 0 8 5V 

120'CiU 5l£era*2 0«FHI4l/fcaWi. 
Wl 7£|§M§K0-C 8 0%©xx^;Wt«97k?Sffi ( 1 
9) *»/c. ca><fc^CCL/r»6tifcxXf-JMt«I*« 

« ( i 9) +*cs*nat/xxf ;um*. uttffi 7 

£[6j;fiC£LT$J£0/c£C3, 0. 3 71i%t*^ 
fc. 

[0112] \mm 

HJS0J1 7tCbl,vc, HUx 

ft:b»)K:K®4 25 g (=0. 4 08 $'J3i/g) £ 

U Btimm* 1 5B$fffl<t LfcfcWtt, USS^I 1 7 £1*1 
S(CU, 8 0 XOJtttfflx* TMttMti&SL ( 8 ) * 
f#fc. CO^^CCLr^^n/ctbKfflxxrJHfc^*^ 

iffi ( 8 ) *(c$ifisi/iXf;i/M?:, mm 1 7 <t 
HttfcbrsKi/fcic*. o. 6 7ii°/o-c*ofc. 

[0113] XttMl 7-1 94JcfcVJt«W8©IS»* 

[0 114] 
[«6] 











(X) 


(K) 




ttttft 


CC) 


am 




/t^hjux>*;t 


0. 1 1 6 


1 1 0 


1 4 


1 0 0 


0. 08 






0.116 


1 2 0 


2 0 


10 0 


0. 1 8 


9W&W19 




0. 208 


1 2 0 


2 0 


10 0 


0. 37 


tt»«8 


na 


0. 408 


1 I 0 


1 5 


1 00 


0.6 7 ! 



[0115] *6«cS«Sti*IS*fr6. *#WD«S# 
fficcfcii-c, x*r;WI$&$£0r^ h;ux>*;i/* 

fctf^xxf-Jl/^Stt:, yao*;U#>«-«ftK*x 

C<DBL ^*>x;l/*>K*BS»ttx 
Xf-MtS&PtcimtLXQji h*l/#y (n = 2 
5) x^u>^»;3-;U4«jlKL^(r^c«>«:. COB* 

[0 116] Hi£ff)2 0 

atmjLtciJvZKBU&SWC. *1 0 0 gfcttii*. 

■CiflraSL/c mmi 7rff6n/cx^f;u 

fb«J7kig« ( 1 7 ) 169gi3-^Jl//7^h^ot* 
>»1. 1 3 «t£&£Ltc*sv~*mmKhVlC 
5. 2%««»r>*x-5A*jg«2 4g*4B*Pa*^ 



XSjmmftKffiTLtc. SrFfcTfS, 5. 2%iiiS& 

7>*x$A*j6SB g*S6Cc i«FHl^wr5j£gg 
rtKiBTOfc. ^©&. lKBH?l#*lC*r % 8 0"C«ca 

3 0%;k©{b^ h y *A*jg«rpH7Cc&ssr*ffl 
or, fiffi^^fS (y;i/^x*-5x-i/ 3 >^a-7h 
(gpc) cc<t*#yx^u>yy3-;u» 
40 g;ar. 0«±-r*) 19. ooo©*«98©a^* 

(20) *Sfc. 
[0 11 7] HJ6W2 1 

HS&$ 1 7 rS6ft/cx*f\Mbtt*«« ( 1 7 ) ©ft 

^otcsisswi %xnhfttc±x?'Mt®Mm ( 1 

1. 2g£Lfcttfltt. jllt«3iH»oafP«r«0ii 

<Dfi^**«« (2D zmc 
[0118] mmi 2 
so mmm 1 7 r»6tifcxx^Mt«*is» < 1 7 > 



27 

fcOKHBSWl 9rf#6ftfcxx^;Mttt*jM ( 1 
9) *ttfflU*o3 - ^Jb*^ h W>B©S* 
1 . 3 2 g £ UfcfiMtt. ^iSW2 0 &H«cMtff«l| 

oiirctocctor, sa^^S2 3. ooo©s 

^»7k*« (2 2) 4»fc. 

[0 119] ttmis 

$mw 1 7 r»6nfcx^f-Mb«j*s« (uxor 

(8) *flSffl0^3-^^^h^aW>B©14 
1 . 4 1 g £ OfcfcWtt, ^5feFd2 0 £n«kD«fKII 
»)iI-rc±K:J:oT % MS¥fctfH 1 S24. 0 0 0©J* 

(9) £f#/c. 
[0120] 5!te<912 3~2 5*J«fctftH8Wl 0 

msfemz 0-2 2-cf#6<a/c*»w©s^**«« ( 2 
o) - (2 2) R^Jt«W9r»6nydt«ffl«^»* 
£ME (9) ccoc>r. KT©*»*tfc», ^7>7'* 



(15) »W2 0 0 0-1 5 9 88 3 

28 

[0121] ■fe^>h<kLr#a*;I/h^>K-fe^>h 
(ftSf MFD*-* > htt££ttN : tfcS3 . 1 6 ) . *ffl 
*W£Lr^«l|**jSI8»(tta2. 6 2, FM2 . 
7 1). ffl#*f<bUr#«|jHggfi^»S <JtB2. 6 
4, MS 2 Omm) fcflWBOr. (J I S 

A 110 1) CClgftLT, Zvy7a*ffl£L>tt. 
[0122] 3 > * y - 

h©Bd*frB- #[4-fe^>hl:3 2 0 kg/m 3 . * 
10 {i*Sl 6 5 kg/m J , */-fe>> hits l«*sJ:Cf 

8Ii°/oiUc B 

[0 123]*gm^TIE^7{CiK'r o 
[0 12 4] 
[*7] 







^7>^m (cm) 


(cm) 




6 0#& 


*tt«923 


0<Bfi£#*ig?fc (2 0). 
[/t9h^x>x;W*>**«i4fc : 0. 1163 


18.0 


14. 0 


-4. 0 


&Jfc0*24 


1 <z>m£#*#fc (2D 

[/U b)V3i>X)\,* : 0. 116] 


1 8. 0 


14. 0 


.-4. 0 


&&£fll25 


*)K0!I2 2<Ott^*»«2 (2 2) 
[/*>XJH*>B: 0. 2 0 8] 


17.5 


1 2. 5 


-5. 0 




K&maKW*WiG#zmm (9) 

CfiftK : 0. 4 0 8] 


17.5 


11.5 


-6. 0 | 



[0 12 5]»7fcS*Sh*l6*fr5, xxrMtmm 
iir^7 h;ux>x;u*>B*fffft*fflc»-cffl6ti/c 
x^f;Ht«iS$ ( 1 7 ) RV ( 1 8 ) *6f»6hfc 
<fc £fi£f**?§}£ ( 2 0 > Rff ( 2 1 > tt, -rf 
* > ;uu* >K&tf«tK£ x* f JKk*B« <b bTffl^T 
»6*ifc*«Wcj:6x^f Mt«l*jW < 1 9 > 40 J: 
C/tt«fflx^-f ;uft«*«« <8 ) ^6>S6tifc**W 
<C«fcSS£tt**« (22) *5J:t;tt«fflfi^(**jS* 

[0126]*fc »ea0W7O|S*«r*t>**C£ 

tccto. H»Wi 7 sen 8r» en/c^xxr;u#s 

©*ftl>xXf*JWfc»**« ( 1 7 ) Stf ( 1 8 ) *rfi 
£r£c£cc<£9f#6*i*fi£(* (2 0) SO' (2 1 ) 
tt, J:0^xxf-;UdB©£t>SIM»l 9©xx?jHb 
(19) soffiArs/xxf ;ua«©*^Jt« 

W8©Jt«fflx^f-Mbft*»« (8) ^TSCt 
lC£Df#f>ft£S£<* (2 2) *j<taftb«ffla^(* 

(9) ecjt^r, n^z7>7&%tmzftmz>ct 



[0127] 

±»0/cJ:5K:, (1) *JMH©-fe^ 
> h #»»JJB©r;i/3 y r;u+ u> y y a -ju* 
-/(-**> r^yji/»*#«ft©KJfi*ffi«. 
40 ??£T\ »*»jn*-c5S ( 1 > rssnsr^a+j/* 

^WbKSfc*fr 9 c £ *p 6 tt 0 feoKMM©ttffl&# 
7Ji>3*5'#y7Ji>*u>*y3-^R0 c 7* 
y;i/H©^tHtiifi<c*to\:o. 4 s 'jsi/garr 

#yriu*i/>^y3-iu*-/ 7*yjuK©8{ 

rWffl. 3^o«tifc^x^f-;l,©JBjsEtqiW»»«:tSrS 

50 *>©-c&*. *©is«. c*it*«i£-rs»«**««f 



(16) 

29 

[0-128] *fc, (2) *»BfcJ:*±K ( 1 ) <D 

yjmo«a*ft«:*Jt*r % xxf-MUSfccctettSx 
Xr;Mb¥^7 0%W±i"T^C (hector, ±12 
( l ) ©ffiffl»***"ra©«:ftAr. $6tcrjun+ 

c©j:9tt7*:a+v#y 7*+u>yy a-**^ 

7*y;u»*ij^<fcLTiffiSft*fc^>h# 
IWJ««£*«:tb^r»ir. ^tr0i?(D^7>7' 

C0 12 9]36«C, (3) *«W©-fe^>F»tScffl 
ffl#y/7;U#>Ba*fi^*0«Jfi»ffiW. JbR ( 1 ) 
* fctt ( 2 ) -«c J: S«B*ffi«c £ o r r * a * V # V 7 

;U^rU>y;n-;U^y 7 * »j JUKS^Sft 20 

(a) *», »7*3 + S'#y7rt>+U>^y:3--* J fc 
-/ (-rfjr) 7f^W«*l»(a) 5-9 8ffiS%, 

s (2) riftsti* 7*»;;hbmuk* <b> 

ffcCQiji&f* ( C ) 0-5 0mS% «IU (a) . 

( b ) fcj:^ ( c ) i o omm%) z&n&f 



«fH2 0 0 0- 1 5 9 88 3 
30 

XXfJl/SW, WbX&ttWC* COisXZTfrtt 

fc-fe > > h 5^tft6fe*5 J:^7> SCi 
CO 1 3 0 ] 5 ^>cc. (4) $^<D^>h#ft#J 
TIBS; 

40^ [ (p/n l/l ) /q] x 1 00*2 0 0 

%m&?63&Tv, iriaa; ( i ) r*s*i*#y7* 

+ U>^y n-;l,pfiSSB<if*ia 7*y**q 
SSaSi «M^3H 1 $ fctt 2 KlEiSO^ffiCC J: 0 xx r 
;WbSi£ o r » &hfcEJE«A***«£"r £ c <t 
$<h^£&CD-e£>£o Jta^Sfc^ohatifflffltfy** 
#>Wfi*a^»©»B*ffirW. JJB (3) 

«c, WJJiUdlcflWiCiWtSfcft xxr 

r*Rttcciffir#Sfctf>. SB&ecgr*ii$HW«u< 

**S£ft*WB-r * c t #r » & & or & £ a 



